Tumor necrosis factor-induced nonapoptotic cell death requires receptor-interacting protein-mediated cellular reactive oxygen species accumulation.
The mechanism of tumor necrosis factor (TNF)-induced nonapoptotic cell death is largely unknown, although the mechanism of TNF-induced apoptosis has been studied extensively. In wild-type mouse embryonic fibroblast cells under a caspase-inhibited condition, TNF effectively induced cell death that morphologically resembled necrosis. In this study, we utilized gene knockout mouse embryonic fibroblasts cells and found that tumor necrosis factor receptor (TNFR) I mediates TNF-induced necrotic cell death, and that RIP, FADD, and TRAF2 are critical components of the signaling cascade of this TNF-induced necrotic cell death. Inhibitors of NF-kappaB facilitated TNF-induced necrotic cell death, suggesting that NF-kappaB suppresses the necrotic cell death pathway. JNK, p38, and ERK activation seem not to be required for this type of cell death because mitogen-activated protein kinase inhibitors did not significantly affect TNF-induced necrotic cell death. In agreement with the previous reports that the reactive oxygen species (ROS) may play an important role in this type of cell death, the ROS scavenger butylated hydroxyanisole efficiently blocked TNF-induced necrotic cell death. Interestingly, during TNF-induced necrotic cell death, the cellular ROS level was significantly elevated in wild type, but not in RIP(-/-), TRAF2(-/-), and FADD(-/-) cells. These results suggest that RIP, TRAF2, and FADD are crucial in mediating ROS accumulation in TNF-induced necrotic cell death.